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REMARKS 



All amendments have been made to remove multiple dependency while conserving the 
claimed subject matter. No new matter is added. 

Attached is a marked-up version of the changes being made by the current amendment. 

Claims 1-109 are now pending. Applicant submits that all of the claims are now in 
condition for examination, which action is requested. Please apply any charges or credits to 
Deposit Account No. 06-1050. 



Fish & Richardson P.C. 
225 Franklin Street 
Boston, MA 021 10-2804 
Telephone: (617)542-5070 
Facsimile: (617)542-8906 

20248387.doc 



Respectfully submitted, 





William E. Booth 
Reg. No. 28,933 
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Version with markings to show changes made 



In the claims: 

Claims 4-8, 1 1-13, 15-16, 18, 21-22, 25-26, 30-34, 37-42, 44, 47-48, 55-57, 60-64, 69-72, 
75-78, 82-86, 88-89, 96-100, and 102-103 have been amended as follows: 

4. (Amended) A method as claimed in [any one of claims 1 to 3] claim 1 wherein 
said first and second differential operators are second order differential operators. 

5. (Amended) A method as claimed in [any one of claims 1 to 4] claim 1 wherein 
said first filter is substantially the same as said second filter. 

6. (Amended) A method as claimed in [any one of claims 1 to 5] claim 1 wherein 
said first filter includes selectively suppressing first higher frequencies of the first integral 
transform representation. 

7. (Amended) A method as claimed in [any one of claims 1 to 5] claim 1 wherein at 
least one of said first and second filters includes a correction for noise in said representative 
measure of intensity. 

8. (Amended) A method as claimed in [any one of claims 1 to 7] claim 1 including 
the step of producing said representative measures of intensity and rate of change of intensity 
over said selected surface by producing representative measurements corresponding to intensity 
over at least two spaced apart surfaces extending across the wave field. 

1 1 . (Amended) A method as claimed in [any one of claims 8 to 1 0] claim 8 including 
the step of directly detecting representative measures of intensity over said spaced apart surfaces. 
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12. (Amended) A method as claimed in [any one of claims 8 to 10] claim 8 including 
the step of producing said representative measure of intensity over at least one of said spaced 
apart surfaces by imaging that surface. 

13. (Amended) A method as claimed in [any one of claims 8 to 12] claim 8 wherein 
said spaced apart surfaces are substantially parallel. 

15. (Amended) A method as claimed in [any one of claims 8 to 14] claim 8 wherein 
said representative measure of rate of change of intensity is produced by subtraction of 
representative measurements of intensity respectively made at locations over said spaced apart 
surfaces. 

16. (Amended) A method as claimed in [any one of claims 1 to 15] claim 1 wherein 
said representative measures of intensity and rate of change of intensity are obtained by sampling 
measurements at selected locations over said surface. 

18. (Amended) A method as claimed in claim 2 [or claim 3] wherein said radiation 
wave field propagates in a z-direction of a Cartesian co-ordinate system and further including the 
step of producing an x component and a y component of phase separately. 

21. (Amended) A method as claimed in [any one of claims 1 to 6] claim 1 including 
the step of obtaining said representative measure of rate of change of intensity by obtaining a 
first representative measurement over a measurement surface across the wave field for radiation 
of a first energy and obtaining a second representative measurement over said measurement 
surface for radiation of a second different energy. 

22. (Amended) A method as claimed in claim 2 [or claim 3] wherein at least one of 
said first filter and said second filter include a correction for aberrations in said representative 
measures of intensity and rate of change of intensity by including at least one component 
dependent on the aberration, coefficients of a system producing the representative measures. 
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25. (Amended) A computer program to execute the steps of [any one of claims 1 to 
24] claim 1 . 

26. (Amended) A computer program stored on computer readable storage media 
including means to execute the steps of [any one of claims 1 to 24] claim 1 . 

30. (Amended) An apparatus as claimed in [any one of claims 27 to 29] claim 27 
wherein said first and second differential operators are second order differential operators. 

3 1 . (Amended) An apparatus as claimed in [any one of claims 27 to 30] claim 27 
wherein said first filter is substantially the same as said second filter. 

32. (Amended) An apparatus as claimed in [any one of claims 27 to 3 1] claim 27 
wherein said first filter includes selectively suppressing first higher frequencies of the first 
integral transform representation. 

33. (Amended) An apparatus as claimed in [any one of claims 27 to 3 1] claim 27 
wherein at least one of said first and second filters includes a correction for noise in said 
representative measure of intensity. 

34. (Amended) An apparatus as claimed in [any one of claims 27 to 33] claim 27 
including means to produce representative measurements corresponding to intensity over at least 
two spaced apart surfaces extending across the wave field. 

37. (Amended) An apparatus as claimed in [any one of claims 34 to 36] claim 34 
including detector means positioned to directly detect representative measures of intensity over 
said spaced apart surfaces. 
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38. (Amended) An apparatus as claimed in [any one of claims 34 to 36] claim 34 
including detector means to produce said representative measure of intensity over at least one of 
said spaced apart surfaces and imaging means to image that surface onto the detector. 

39. (Amended) An apparatus as claimed in [any one of claims 34 to 38] claim 34 
wherein said spaced apart surfaces are substantially parallel. 

40. (Amended) An apparatus as claimed in [any one of claims 34 to 38] claim 34 
wherein said spaced apart surfaces are substantially planar. 

41 . (Amended) An apparatus as claimed in [any one of claims 34 to 40] claim 34 
wherein said means to produce said representative measure of rate of change of intensity 
subtracts representative measurements of intensity respectively made at locations over said 
spaced apart surfaces. 

42. (Amended) An apparatus as claimed in [any one of claims 27 to 41] claim 27 
wherein said means to produce a representative measure of intensity and said means to produce a 
representative measure of rate of change of intensity sample at selected locations over said 
surface. 

44. (Amended) An apparatus as claimed in claim 28 [or claim 29] wherein said 
radiation wave field propagates in a z-direction of a Cartesian co-ordinate system and processing 
means produces an x component and a y component of phase separately. 

47. (Amended) An apparatus as claimed in [any one of claims 27 to 3 1 ] claim 27 
wherein said representative measure of rate of change of intensity is produced by obtaining a 
first representative measurement over a measurement surface across the wave field for radiation 
of a first energy and obtaining a second representative measurement over said measurement 
surface for radiation of a second different energy. 



Applicant : Keith Nugent et al. Attorney's Docket No.: 131 13-002001 / FP14339 

Serial No. : Unassigned 
Filed : Herewith 
Page : 1 4 

48. (Amended) An apparatus as claimed in claim 28 [or claim 29] wherein at least 
one of said first filter and said second filter include a correction for aberrations in said 
representative measures of intensity and rate of change of intensity by including at least one 
component dependent on the aberration, coefficients of a system producing the representative 
measures. 

55. (Amended) A method as claimed in [any one of claims 52 to 54] claim 52 
wherein said spaced apart surfaces are substantially parallel. 

56. (Amended) A method as claimed in [any one of claims 52 to 54] claim 52 
wherein said spaced apart surfaces are substantially planar. 

57. (Amended) A method as claimed in [any one of claims 52 to 56] claim 52 
wherein said representative measure of rate; of change of intensity is produced by subtraction of 
representative measurements of intensity respectively made at locations over said spaced apart 
surfaces. 

60. (Amended) A method as claimed in [any one of claims 5 1 to 57] claim 5 1 
including the step of directly detecting representative measures of intensity over said spaced 
apart surfaces. 

61. (Amended) A method as claimed in [any one of claims 51 to 60] claim 51 
wherein said selected surface is spaced apart from said object in the direction of propagation of 
said radiation. 

62. (Amended) A method as claimed in [any one of claims 51 to 61] claim 51 
wherein said source is substantially a point source. 



63. (Amended) A method as claimed in [any one of claims 51 to 62] claim 51 
wherein said first and second integral transforms are produced using a Fourier transform. 
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64. (Amended) A method as claimed in [any one of claims 5 1 to 63] claim 51 
wherein said Fourier transform is a Fast Fourier transform. 

69. (Amended) An apparatus as claimed in [any one of claims 66 to 68] claim 66 
including detector means positioned to directly detect representative measures of intensity over 
said spaced apart surfaces. 

70. (Amended) An apparatus as claimed in [any one of claims 66 to 68] claim 66 
including detector means to produce said representative measure of intensity over at least one of 
said spaced apart surfaces and imaging means to image that surface onto the detector. 

71 . (Amended) An apparatus as claimed in [any one of claims 66 to 70] claim 66 
wherein said spaced apart surfaces are substantially parallel. 

72. (Amended) An apparatus as claimed in [any one of claims 66 to 71] claim 66 
wherein said representative measure of rate of change of intensity is produced by subtraction of 
representative measurements of intensity respectively made at locations over said spaced apart 
surfaces. 

75. (Amended) An apparatus as claimed in [any one of claims 65 to 72] claim 65 
including means to directly detecting representative measures of intensity over said spaced apart 
surfaces. 

76. (Amended) An apparatus as claimed in [any one of claims 65 to 75] claim 65 
wherein said selected surface is spaced apart from said object in the direction of propagation of 
said radiation. 

77. (Amended) An apparatus as claimed in [any one of claims 65 to 76] claim 65 
wherein said source is substantially a point source. 
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78. (Amended) An apparatus as claimed in [any one of claims 65 to 77] claim 65 
wherein said first and second integral transforms are produced using a Fourier transform. 

82. (Amended) A method as claimed in claim 80 [or claim 81] said first focus of the 
imaging system produces an infocus image at the imaging surface and said second focus of the 
imaging system produces a slightly defocused image at the imaging surface. 

83. (Amended) A method as claimed in [any one of claims 80 to 82] claim 80 
wherein said imaging surface is substantially planar. 

84. (Amended) A method as claimed in [any one of claims 80 to 83] claim 80 
wherein the imaging surface is an intensity detector. 

85. (Amended) A method as claimed in [any one of claims 80 to 84] claim 80 
wherein said imaging surface is said selected surface. 

86. (Amended) A method as claimed in [any one of claims 80 to 85] claim 80 
wherein said integral transform is a Fourier transform. 

88. (Amended) A method as claimed in [any one of claims 80 to 87] claim 80 
wherein said representative measure of rate of change of intensity is produced by subtraction of 
said first and second representative measurements of intensity. 

89. (Amended) A method as claimed in [any one of claims 80 to 88] claim 80 
wherein said representative measures of intensity and rate of change of intensity are obtained by 
sampling measurements at selected location over said imaging surface. 
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96. (Amended) An apparatus as claimed in claim 94 [or claim 95] said first focus of 
the imaging system produces an infocus image at the imaging surface and said second focus of 
the imaging system produces a slightly defocused image at the imaging surface. 

97. (Amended) An apparatus as claimed in [any one of claims 94 to 96] claim 94 
wherein said imaging surface is substantially planar. 

98. (Amended) An apparatus as claimed in [any one of claims 94 to 97] claim 94 
wherein the imaging surface is an intensity detector. 

99. (Amended) An apparatus as claimed in [any one of claims 94 to 98] claim 94 
wherein said imaging surface is said selected surface. 

100. (Amended) An apparatus as claimed in [any one of claims 94 to 99] claim 94 
wherein said integral transform is a Fourier transform. 

102. (Amended) An apparatus as claimed in [any one of claims 94 to 101] claim 94 
wherein said representative measure of rate of change of intensity is produced by subtraction of 
said first and second representative measurements of intensity. 



103. (Amended) An apparatus as claimed in [any one of claims 94 to 102] claim 94 
wherein said representative measures of intensity and rate of change of intensity are obtained by 
sampling measurements at selected location over said imaging surface. 



